produce collagen. Macrophages participate in myocardial fibrosis by producing various cytokines such as inflammatory factors, chemokines, and growth factors. Ras-related protein 1 (RAP1) promotes the secretion of inflammatory factors from macrophages, by regulating NF-κB signaling pathway. Inhibition of Rap1 reduces the secretion of TNF-α, IL-6, and MCP-1 in mesenchymal stem cells, which promotes cell survival and therapeutic effects on myocardial infarction, and inhibits the development of atherosclerosis. Epac is an upstream molecule of Rap1. Epac is activated in the presence of cAMP, which in turn catalyzes the conversion of GDP to GTP. One of the most classic Epac/Rap1 functions is regulation of cell adhesion and intercellular connections. Myocardial apoptosis and myocardial fibrosis are reduced in Epac1 knockout mice with ISO-induced chronic stressful heart failure and arrhythmia [2] . Therefore, inhibition of Rap1 pathway has a very positive significance for prevention and treatment of myocardial fibrosis.
In KEGG pathway analysis, growth factors and CDH1 activate Rap, which in turn triggers MAPK pathway and PI3K-Akt pathway. The activation of both MAPK pathway and PI3K-Akt pathway can lead to myocardial fibrosis. In Alemasi et al. 2019's study, exercise inhibited the upregulation of growth factor (IGF1, VEGF2) and CDH1 in ISOinduced myocardial fibrosis. In addition, exercise also inhibited the upregulation of its downstream TNF and IL6. The authors concluded that exercise could improve myocardial fibrosis by inhibiting Rap1 pathway [1] . This provides a promising new approach for relieving stress-induced myocardial fibrosis.
Chemokines are a group of cytokines with specific reinforcing and attracting functions that can promote myocardial fibrosis mainly by participating in the inflammatory response. The representative chemokine, CCL9, is derived from a variety of cells including mononuclear macrophages, neutrophils, endothelial cells, T lymphocytes, and fibroblasts. It is speculated that CCL9 mediates the production of a large number of cytokines, including IL-1β, IL-2, IFN-γ, TNF-α, and IL-6, by Minjun Xu and Huimin Jiang contributed equally to this work. activating macrophages and Th1 cells when cardiomyocytes are infected by virus [3] . These cytokines disrupt calcium homeostasis in myocardial cells through multiple pathways and aggravate myocardial fibrosis. In Alemasi et al.'s study, exercise inhibited the upregulation of CCL9 expression in ISO-induced myocardial fibrosis [1] , which indicated that exercise could protect against cardiac fibrosis by regulating chemokines. Long-term exercise can induce cardiomyocyte hypertrophy and promote cardiomyocytes proliferation. We previously have reported that exercise induce increasing of miR-222, which promotes cardiomyocyte growth and proliferation by inhibiting Cyclin-dependent kinase inhibitor 1B, Homeobox containing 1, and Homeodomain-interacting protein kinase 1/2. MiR-222 overexpression can protect adverse cardiac remodeling and cardiac dysfunction in ischemic injury models [4] .
Alemasi et al. presented that running exercise decreased the expression of 25 cytokines as compared with the sedentary group. These cytokines belong to six cytokine families. Among them, 20 were found significantly upregulated by ISO stimulation; however, running exercise prevented most of these changes induced by ISO. Based on KEGG pathway analysis, it was found that these cytokines were enriched in Hedgehog and RAP1 signaling pathways. Although the role of RAP1 pathway in cardiac fibrosis has been well-documented, Alemasi et al. firstly proposed that exercise might mediate the RAP1 pathway to inhibit cardiac fibrosis. On the other hand, Hedgehog pathway has been reported to be critical for kidney injury and fibrosis. However, related studies on the heart have not been reported. Alemasi et al. found that cytokines in the Hedgehog pathway also changed significantly in ISO-induced myocardial fibrosis, suggesting that Hedgehog pathway may also be involved in the progression of myocardial fibrosis and can be interfered by exercise [1] .
Although diseases such as diabetes and myocardial infarction can cause myocardial fibrosis, moderate-intensity continuous exercise and intermittent aerobic exercise can regulate collagen metabolism, correct imbalance of synthesis, and degradation of extracellular matrix, and hence alleviate myocardial fibrosis. With regard to the mechanism by which exercise protects against myocardial fibrosis, multiple miRNAs have been known involved in the regulation, including miR-222, miR-17-3p, and miR-29 [5] . New finding today suggests that exercise can also mediate cytokines to protect against myocardial fibrosis [1] . The search for new molecules and signaling pathways involved in the fibrogenesis process will grow significance in the studies of sports health science.
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